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Preface

This publication represents a standard for safe operation, substantial and durable construction and 
performance testing of the mechanical and electrical features of newly manufactured hydrogen gas 
dispensing systems for vehicles, intended primarily to dispense fuel directly into the vehicle fuel storage 
container.

This standard is based on engineering principles, research and the combined expertise of manufacturers, 
users, and others having specialized experience.

Nothing in this standard is to be considered in any way as indicating a measure of quality beyond 
compliance with the provisions it contains. It is designed to allow compliance of products which may 
exceed that specified in the provisions herein. In its preparation, full recognition has been given to 
possibilities of improvement through ingenuity of design. This standard is subject to revision as further 
experience and investigation may show it is necessary and desirable.

CSA Group, does not assume or undertake to discharge any responsibility of the manufacturer or any 
other party. CSA Group shall not incur any obligation or liability for damages, including consequential 
damages, arising out of or in connection with the use, interpretation of or reliance upon this standard.

Users of this American National Standard are advised that the devices/products/activities within its scope 
may be subject to regulation at the federal, state, or local levels. Users are strongly urged to investigate this 
possibility through appropriate channels. In the event of a conflict with this standard, the federal, state, or 
local regulations should be followed.

CAUTION NOTICE: This American National Standard may be revised or withdrawn at any time. The 
procedures of the American National Standards Institute, Inc., require that action be taken to reaffirm, 
revise or withdraw this standard no later than five (5) years from the date of approval. Purchasers of 
American National Standards may receive current information on all standards by calling or writing the 
American National Standards Institute, Inc., 25 West 43rd Street, Fourth Floor, New York, N.Y. 10036, 
(212) 642-4900.

EFFECTIVE DATE: An organization using this standard for product evaluation as a part of its certification 
program will normally establish the date by which all products certified by that organization should 
comply with this standard.
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History Of The Development Of 
ANSI/CSA HGV 4.1

(This History is informative and is not part of the standard.)

NOTE: This is the first edition of ANSI/CSA America HGV 4.1.

In September 2002, CSA met with the U.S. Department of Energy, Renewable Fuels Group in Washington, 
D.C. to discuss standards development opportunities in the hydrogen technology area.  During this 
meeting, DOE requested that CSA provide a proposal relating to the development of hydrogen 
technology standards and codes in the United States.  

Industry recognized that an important consideration in the successful commercialization of hydrogen gas 
as a vehicle fuel was the issue of codes and standards, pertaining to both fueling stations and vehicle fuel 
system components. CSA undertook the goal of establishing a program for the development of an 
organized family of coordinated standards that addresses hydrogen gas vehicles and fueling stations.

Industry and CSA recognized there was no standard that addressed safety requirements for hydrogen 
dispensing systems. The development of such a standard was necessary based on industry needs and 
feedback: 

(1) There were no standards available for hydrogen dispenser applications at the 700 bar pressure levels. 

(2) Automotive OEMs driving the application of hydrogen as a fuel for vehicles expressed concern over 
solutions in demonstration projects in the field. 

The focus of the hydrogen dispensing system standard established performance based requirements for 
the mechanical and electrical features and construction of newly manufactured systems that dispense 
hydrogen gas for vehicles, intended primarily to dispense fuel directly into the vehicle fuel storage 
container.

CSA has positioned itself as a leader in the fuel cell, hydrogen and natural gas sectors as a Standards 
Developing Organization (SDO). CSA is aggressively updating and developing national standards, and is 
playing a major role in the promulgation of US technologies nationally. As US TAG Administrator to IEC TC 
105 for Fuel Cell Technologies and as US TAG members of ISO TC 197 and ISO TC 22 / SC 25, CSA is 
facilitating US technology internationally.  CSA organized committees to address technical issues in the 
development of standards which would affect future expansion of the hydrogen industry.

The HGV 4.1 hydrogen dispensing systems standard was processed as an American National Standard in 
accordance with procedures of the American National Standards Institute (ANSI).

This is the first edition of the HGV 4.1 hydrogen dispensing systems standard, and was approved by the 
American National Standards Institute, Inc. on March 14, 2013.
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3March 2013

© 2013 CSA Group Standard for hydrogen dispensing systems

ANSI/CSA HGV 4.1-2013
Hydrogen Dispensing Systems 
Part I: Construction

1.1 Scope

1.1.1
This standard applies to:

a. The mechanical and electrical features of newly manufactured systems that dispense compressed 
hydrogen gas for vehicles (HGV) where such systems are intended primarily to dispense the fuel 
directly into the fuel storage container of the vehicle.

b. HGV dispensers that integrate in a single unit multiple dispensing functions (e.g., fuel metering, 
registering, control and management devices, vehicle fuel cylinder overfill and over pressure 
protection with listed hoses with nozzles).

c. The following service pressures are applicable, 25MPa, 35MPa, 50MPa, 70MPa:

Each dispenser may have the capability of independently fueling more than one vehicle simultaneously

1.1.2
HGV dispensers covered by this standard are intended for use with gas composition specified by the 
Hydrogen Fuel Quality for Fuel Cell Vehicles, SAE J2719.

1.1.3
This standard applies to dispensers that include fuel metering, registering, control and management 
devices, vehicle fuel cylinder overfill and vehicle fuel cylinder over pressure protection.   

1.1.4
This standard does not apply to dispensers that are part of a modular fueling station with remote fuel 
metering, registering, control and management devices, vehicle fuel cylinder overfill and over pressure 
protection included in an integrated fueling station control system. For these applications refer to CSA 
America HGV 4.9, Hydrogen Fueling Station Safety Guideline.

1.1.5
Installation of a dispensing system is intended to be in accordance with the, Hydrogen Motor Fuel 
Dispensing and Generating Facilities Standards, ICC 2006 International Fire Code, Section 2209, or Hydrogen 
Technologies Code, ANSI/NFPA 2, as applicable, and the requirements of the authority having jurisdiction.

1.1.6
All dimensions used in this standard are in metric units [International System of Units (SI)], unless 
otherwise specified. If a value for a measurement, as given in this standard, is followed by an equivalent 
value in other units, the first stated is to be regarded as the specification

1.1.7
All references to pressure throughout this document are to be considered gauge pressures unless 
otherwise specified.
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4 March 2013

ANSI/CSA HGV 4.1-2013 © 2013 CSA Group

1.1.8
Exhibit B contains a list of standards specifically referenced in this standard, and sources from which these 
reference standards may be obtained.

1.2 General Construction and Assembly

1.2.1
All components used in compressed hydrogen gas dispensing equipment shall either be listed by a 
nationally recognized certification agency as complying with an applicable standard, or shall be evaluated 
by the certification agency for the intended application as part of the dispensing equipment.

1.2.2
The construction of all parts of a compressed hydrogen gas dispenser, whether specifically covered in this 
standard or not, shall be in accordance with industry recognized concepts of safety, durability, and 
maintainability.

1.2.3
All components in each housing used in a dispenser shall be assembled in such a manner so as to be 
secure against distortion, warping, or other damage, and shall be supported to maintain a fixed 
relationship with each other.

1.2.4
All parts which may be contacted during normal servicing and operation shall be free from sharp 
projections or edges and projecting screw ends.

1.2.5
All components that are routinely serviced shall be accessible for servicing and functional adjustment in 
position, and shall be replaceable during servicing.

1.2.6
A dispenser shall have provisions for operation in conjunction with an Emergency Shut-Off Device (ESD). 
Activation of the ESD shall cause the dispenser to disable the flow of gas to the vehicle, and shall shut off 
the electrical supply to the dispenser. (See Section 2.4 DISPENSER SHUT-DOWN). 

1.2.7
In the event of a loss of electrical power, the compressed hydrogen gas dispenser shall shut down in a safe 
manner. The current fueling event, if one is in progress, shall be terminated and the flow of gas to the 
fueling nozzle shut off automatically. Once power is restored, the dispenser may resume operations, 
however, a new fueling event must be initiated using standard procedures. 

1.2.8
Dispensers for outdoor installation shall be equipped with a means to protect all operating controls and 
electrical wiring from climatic conditions. (See Section 2.11, Rain).

1.2.9
Each dispenser shall be provided with a mounting means to provide sufficient support in accordance with 
the requirements of the local jurisdiction.

1.2.10
Dispensers shall be equipped with a means to secure and protect the fueling nozzle when not in use.
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1.2.11
The dispenser shall have an overpressure protection device, other than a rupture disc, installed into the 
fueling transfer system to prevent all internal inlet piping and components in contact with hydrogen gas 
from being exposed to pressures exceeding the maximum allowable working pressure. 

The dispenser overpressure protection device, set at no greater than 1.4 x Service Pressure, shall prevent 
the discharge piping, components, any temperature compensation system equipment and the vehicle fuel 
system from being exposed to pressures exceeding the maximum allowable working pressure of the 
dispenser system. 

1.2.12
Any component covered under this standard shall be capable of operating in the temperature range of 
-40°C (-40°F) to 65°C (150°F).

1.2.13
A compressed hydrogen gas line inlet or outlet for field connection shall be plugged, capped or otherwise 
sealed by the manufacturer prior to shipment to prevent entrance of foreign materials.

1.2.14
A dispensing system shall be designed to provide electrical grounding from the point the nozzle contacts 
the vehicle to the station ground, when attached to the vehicle. (See Section 2.8, Vehicle Dispenser 
Interface Grounding). 

NOTE: Also see ANSI/NFPA 2, Hydrogen Technologies Code, and API RP 2003: Protection Against Ignitions Arising out of 
Static, Lightning, and Stray Currents

1.2.15
Manual block and bleed valves to purge the dispenser shall be provided. The block valve may be accessible 
to the public. The bleed valve shall be inaccessible to the public, and shall be provided with a locking 
mechanism, or housed in a permanent enclosure with a lockable access to prevent accidental operation of 
the valve.

1.2.16
The dispensing system shall incorporate immediate shutdown protection in the event of a rupture or rapid 
depressurization of the fuel delivery system during active fueling. (See Section 2.5, Hose Rupture).

1.2.17
Nozzles shall be positioned such that removal from their mounting is required before the dispenser can be 
activated. A dispenser shall require a minimum of two operations to initiate gas flow to the vehicle. One 
operation shall ensure the nozzle is properly connected to the vehicle to enable fuel flow. The second 
operation shall be to authorize the fueling. 

The controls for manual start up of the dispenser shall be located or orientated so there is no possibility of 
accidental actuation. Switches, valves, etc., that can be activated with the power off and that can cause 
the system to function as soon as the power is restored shall not be used.

1.2.18
A dispenser shall be protected against lightning strikes in accordance with American Petroleum Institute 
Recommended Practice RP 2003, Protection Against Ignitions Arising out of Static, Lightning, and Stray 
Currents.
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